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A double extruder for the production of a two-layer tubular extruded product. 

A double extruder for the production of a two-layer 
tubular extruded product, which extruder comprises a 
treating screw (8) rotaiably mounted in a housing provided 
in a frame (2) and forming a ring-shaped treating space (21) 
between the frame and the screw, and inlet and outlet 
channels (13, 22, 23) extending to the periphery of the 
treating screw for supplying materials to be exXruded into the 
treating space and for discharging the materials therefrom 
and extrusion means (14) mounted in the frame and 
communicating with the outlet channel. The treating screw is 
tubular and forms tv/o separate treating spaces together with 
the frame, each space extending from the outer periphery of 
the treating screw around the end edge to the inner 
peripliery of the screw. The outlet channel is ring-shaped and 
joins radially the inner periphery of the tubular treating 
screw. 
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A double extruder for the production of a two-layer 
tubular extruded product 

This invention relates to a double extruder for 
plastic materials for the production of a two-layer tubular 
extruded product, which extruder comprises 

- a frame, 

- a cylindrical treating screw rotatably mounted 
in a housing provided in said frame, said screw forming 
a ring-shaped treating space between the frame and the 
screw, 

- inlet channels provided in the frame and 
extending to the . periphery of the screw for supplying ■> 
materials to be extruded into, said, treating space, 

- an outlet channel .provided, in .the frame arid " 
extending to the periphery of the screw for discharging 
the materials to be extruded from the. treating space, 

and 

20 _ extrusion means- mounted in - .the,,, frame in 

communication with said outlet channel. 

It is well-known from the extrusion of plastics 
and similar plasticizable materials that different 
materials require a different kind of agitation and . : 
plasticization, treatment. For the adjustment of said 
treatment so that it me.ets the .requirement's of the used 
material, it has previously been common in the production 
of a two-layer, .extruded product to treat each of the 
two materials in an. extruder of its own in order to 
^° provide plastic mass flows which thereafter have been - 
joined in a special extrusion die for the extrusion of 
a final two-layer product. 

A disadvantage of such a use of separate 
extruders is, however, that the mass flows must be 
^^transported over relAtiyely long distances after the 
plasticization phase before thfey can be joined and 
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extruded. m other words, it is advantageous to get the 
material extruded without any longer transportation 
^ after the plasticized condition has been achieved. m 
adoption, the required equipment is rather large and 
complicated. ^ ^ 

U.S. Patent Specification 3,577,588 discloses 
an extruder, wherein the feeding screw is formed by 
two screw threads, which have opposite pitches and are 
mounted on a con^^^on shaft. a cylindrical frame 

surrounding th^^^i^^^ng, . iS^ provided ^witlr...t^^ - c ... 

-lets positioW^ta^ B^pigifegeg^a, SF-e,f^«ig|pg^.f eeding^sc. 
and With a conMi^ ^^Xe^ ' ^SWmon^a- ,n BmmW^^- mie .ectlc 
Of the ^eed.n^^c^,,,:fe,^,ni,,,,e,.,,,,,,c^^^,.^^ ^^^^ 
wxth double f ^^^ft^&Af , f ^f^BMa^.i,^- ..L 
, thrust force ^^>^^m^m^^eeBln,r scr^^^^ 
the extruder ^^^^S^,^fSl^-f32--ty.e:^^^^^ 

materials ^pH -P^/^ e4::^a'5l.s • - e d»'"H'" • - • 'J^--i-^^mmm^^r.f}^ .~ 

20 ~1 by ^h-fe -blo^lSri^^^, thread^ ?ij Wl^^^ oe rrrived 

. together at th^m^fi^^^fetm ^ cuul^'t pSS^^Ifet; . ■ 

German Patenr|||e^"BigitS6n SS-^cj^f M^^Sifei^d^scid^e. 
extril^J^ul^-ig^^^r^d'^^^ 
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multi-layer treatment space which is formed between a 
frame, a bushing-shaped feeding screw, a co-axiai feeding 
spindle mounted inside said screw, and a bushing-shaped 
frame portion provided between said elements, when the 
feeding screw and the feeding spindle rotate with 
respect to the frame. However, this kind of extruder 
is suitable for extrusion of one material only. 

The object of this invention is to provide a 
double extruder v/hich avoids the above disadvantages 
and enables a more purposeful transport ion. of .the. .-two - . ^- 
materials.- .to 5, vbrfe' ie3<ttii3a]cte dt c± hxjD ug ht ;'±iim3 dfe>daTGJuA c at^ ew el t - - e : 

of an. i'ex^S&TS9::^-:^gt.<c2Qfe iM4:irgo ct^r ttrec <±n5^T^^iii2r^ eris: 



the f rvSme^i^o#i§i^;aa^^ treating; 





treat 1 n g^;g^^E^S%^|^Q^^ s-crev 




flip ^l^^^^^^^^^^y s ©ppo:s ii:eiad]i]i5^^rj^^^p^^w^ r 




passed 
througfi? 



p r o v i dedi^^^^^^&mJS^^ f i o w.7 a ^s/h err^4iy>^j3fcfe^,'^ otih e 
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treating space forms a feeding space and the otter 
branch forms a pla s t ic i za t ion space, wherefrom the 
mass flow is passed directly into a radial ring-shaped 
outlet channel. The mass flows of the two materials 
thereby meet each other and flow in parallell in the 
same radial direction, which is advantageous with 
respect to an undisturbed layer formation of the 
materials . 

It is advantageous that a feeding ring, which is 
rotatable with respect to the treating screw, is 
mounted on each half of the tubular treating screv/ to 
surround said feeding space. The feeding rings are 

ely^ss 

independent a.d^ill^fem^^^ ^he^^-^qa 



intended to cokft^:<^det<:he-<^ e^^dll^n^^ 

for each of thiP^w^cnfe^ f^^^s pwbTftj&*^^ ^- 



the agitatibmtiie;^g.4j3ptt;hfe-shsasih.g>fli^^ exsrt^'iS^M 



tr.ea p;i^ifg;^g^ 




of the t^^eL:Ln^:%y^^^^ ^s^o^^ 
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figure 7 is an .xial .ccticn of a feeding .xng. 

The double extruder illustrated in Figure . 
comprises a base a fra.e 2 supported by sard base, 
motors 3. 4. S counted on said fra^e, and reeding 
hoooers 6. 7 supported by the fra^e. For the saKe 
clk'ribv, .he position of the .otors and the feedxng 
hopper's shov.. in Figure . differs slightly fro. the 

Dosition shovn in Figure 1 . 

^ tubu 1 a r_tr ea t^cLiC_r3_w _i,i s_ rot a tab ly, mou n t eo 
in said frai;;T'so that the sere, is rotatable around 
its axis. The treating sore, is provided wrth an 





Ln Figure 2, a conductor passing through the tool is 
indicated by the reference numeral 15 and a tvjo-layer 
5 coating extruded around said conductor by the reference 
numeral IS'. 

The frame is further provided v;ith feeding rings 
16 and 17, which are rotatably mounted on the respective 
two halves of the treating screw to surround said 
10 halves externally. The axis of rotation of said rings 
coincides with the axis of rotation of the treating 
screw. The feeding ring is provided with a tooth rim 



18, which is in contact with a spiral wheel 19 operated 
by the motor. The inner surface of the feeding ring 
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the treating screw tend to displace said materials from 
the feeding spaces towards the end edges of the treating 
screw . 

The feeding rings 16, 17 are rotated 
siraultaneous ly by means of the spiral wheels thereof - 
If the speed of rotation of the feeding ring is equal 
to that of the treating screw, the feeding ring is 
maintained stationary v;ith respect to the treating screw 
and does not essentially accelerate or retard the axial 
movement of the material. If the feeding ring rotates 
at a slov^er speed in the same direction as the treating 
screw, the feeding ring tends to accelerate the axial 
movement of the material, and if the feeding ring 
rotates at a higher speed, the feeding ring tends to 
^retard said axial movement. The guanti ty__and qua 1 i ty 
as well as the duration of the iJ;_a-t±jO^ i.e. the 
st^a'ring effect caused by the extruder can be adjusted 
by adjusting the iTtutual speed ratio in a mann 
per se. The materials are plasticized by means of 
frictional heat and, when necessary, by means of heating 
devices 2 5 mount.ed^^in_ the frame .:o m z.ne rrarne, , 
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flov/s pass from the outlet channel into the forming 
tool 14, wherein they are extruded around the conductor 
in superimposed cylindrical layers. 

It is noted that by means of one treating screw 
two mass flows can be caused to join under advantageous 
flowing conditions and, further, to be extruded to 
form a desired two-layer, tubular product almost 
immediately after the plast icization phase. in a 
similar manner, two different materials to be extruded 
can be treated by means of one treating screw because 
the^feeding rings enable a control of the agitation 
ami. the a.mount of"m of each material to be 

psfformed independently of each other. 

The drawings and the description relating 
thereto are only intended to illustrate the idea of the 
•invention. In its details, the extruder according to 
the invention may vary within the scope of the claims. 
Although the described embodiment concerns coating of 
a conductor with a two-layer coating, the extruder 
according to the invention can be used for the production 
of hoselike two-layer products, too. 
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Claims : 

1 . A double extruder for plastic materials 
5 for the production of a tv;o-layer tubular extruded 
product, v;hich extruder comprises 

- a frame (2 ) , 

- a cylindrical treating screw (8) rotatably 
mounted in a housing provided in said frame, said 

10 screw forming a ring-shaped treating space (2 1) 
between the frame and the screv;, 

- inlet channels (22 , 23) provided in the frame 
and extending to the periphery of the screw for 
supplying materials to be extruded into said treating 

15 space, 

- an outlet channel (13) provided in the frame 
and extending to the periphery of the screv; for 
discharging the materials to be extruded from the 
treating space, and 

20 - extrusion means (14) mounted in the frame in 

communication with said outlet channel, 
characterized in that 

- the treating screw (8) is tubular and forms 
with the frame (2) two separate treating spaces (21) , each 

25 space extending from the outer periphery of the 
treating screw around the end edge to the inner 
periphery of said treating screw, and 

- that the outlet channel (13) is ring-shaped 
and joins radially the inner periphery of the treating 

30 screw ( 8 ) , 

2. Extruder according to Claim 1, 
characterized in that each half (8A, 8B) 
of the tubular treating screw (8) is surrounded by a 
feeding ring (16, 17) rotatably mounted in the frame 

35 the inner peripheries of said feeding rings 

defining the respective treating spaces (21), 

3. Extruder according to Claim 2, 
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characterized in that the tubular treating 
screw (8) and the feeding rings (16, 17) are provided 
with external tooth rims (18) in engagement with 
operating means (19) mounted on the frame (2) for 
rotating the treating screw and the feeding rings co- 
axially with respect to each other. 

4. Extruder according to Claim 2 or 3, 
characterized in that the cylindrical 
outer surface of the tubular treating screw (8) is 
provided with two threads (11A, 11B) having opposite 
pitches, which threads extend around the tv;o halves 
(8A, 8B) of the treating screw and have one end in 
communication with the inlet channel (22, 23) provided 
in the frame and the other end in communication with 

a ring-shaped displacing space (21C) which surrounds 
the * respective end edge of the treating screw, v/hereby 
each thread forms a spiral-shaped feeding space defined 
by the frame. 

5. Extruder according to Claim 4, 
characterized in that the frame (2) is 
provided with two threads (12A, 12B) having opposite 
pitches, v;hich threads are positioned opposite the 
cylindrical inner surface of the tubular treating screw 
(8)* and extend inside the two halves (8A, 8B) of the 
treating screw, one end of said threads communicating 
with a ring-shaped displacing space {21C) surrounding 
the respective end edge of the treating screw and the 

30 other end communicating with a common radial outlet 

channel (13) provided in the frame, whereby each thread fonrLs 
a spiral-shaped plasticization space (21B) defined by 
the treating screw. 

6. Extruder according to Claim 5, 

35 char'actisrized in that said plasticization 
spaces (21B) are separated from each other by means of 
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a ring-shaped projection (26) and that said 
plastici_2a t ion spaces communicate v;ith a radial ring- 
shaped outlet channel (13) through connection channels 
(27) which are separated from each other by said 
projection and which channels convert the axial 
movements of the mass flov/s from the plas ticizatlon 
spaces into radial movements before said comr^on outlet 
channel . 

7. Extruder according to Claim 6, 
characterized in that the ring-shaped 
projection (26) is formed in the cylindrical inner 
surface of the tubular treating screv; (8). 

8. Extruder according to Claim 4, 
characterized in that the threads (11 A, 11B) 
provided in the outer surface of the tubular treating 
screw (8) are at least partly surrounded by the 

feeding rings (16, 17). 

9. Extruder according to Claim 8, 
characterized in that the inner surface of 
the feeding rings (16, 17) positioned opposite the 
threads. (11A, 11B) is grooved by adjacent axial grooves 

(20) . 

10. Extruder according to Claim 5^ 
characterized in that each treating space 

(21) comprises a cylindrical feeding space (21A), a 
ring-shaped displacing space {21C) and a cylindrical 
plasticization space (21B) forming a U-shaped axial 
cross-section . 
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